Due to the declining number of suitable donors, organs from hypertensive donors are increasingly used. The purpose of this study was to investigate the effect of donor hypertension on graft performance in a model of chronic rat cardiac allograft rejection. Hypertension (HTN) was induced in F344 rats by narrowing the right renal artery. After 10 weeks, hearts from such animals were transplanted heterotopically into Lewis rats treated with cyclosporine. Hearts from sham-operated animals (SHAM), also engrafted after 10 weeks, served as controls. Hearts from SHAM were normal at explantation, whereas hearts from HTN donors exhibited some mild medial hypertrophy and medial vacuolization in elastic arteries. Thirty and 60 days after transplantation, hearts from HTN exhibited increased focal mononuclear cell infiltration, expression of IL-2R, production of cytokines (TGF-β , PDGF), and interstitial fibrosis (each P < 0.01) as compared with SHAM grafts. After 90 and 120 days, HTN donor hearts showed widespread fibrosis with only small areas of residual myocardium. By contrast, SHAM hearts exhibited some subendocardial and subepicardial fibrosis, and the myocardium appeared still well preserved. Hearts from HTN donors appear to induce increased alloresponsiveness in the recipient. As a result, fibrosis develops more rapidly in such hearts, ultimately leading to a loss of myocardial integrity.
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Introduction
The divergence between available donor organs and the number of patients on the waiting list for organ transplantation continues to increase. Therefore, there is a tendency to accept organs from marginal donors. These are characterized, among other factors, by age > 65 years, increased ischemic time, and conditions such as diabetes mellitus and hypertension. With particular respect to heart transplantation, ischemic heart disease, reduced left ventricular function, and left ventricular hypertrophy are considered to render a donor heart marginal. Each of these conditions may decrease donor organ quality and significantly affect transplantation outcome. In heart transplantation, donor age and ischemia time have been shown to be associated with a higher 1-and 5-year mortality. 1 The effect of donor hypertension on graft behavior after transplantation has not been clearly elucidated to date. The purpose of this study was to investigate the impact of this condition on the recipient immune response in a model of chronic rat cardiac allograft rejection.
Materials and Methods
Hypertension (HTN) was induced in F344 rats by narrowing the right renal artery with a 0.05 mm silver clip. After 10 weeks, hearts from such animals were engrafted heterotopically into Lewis (LEW) rats. Control animals (SHAM) underwent the same surgical procedure except for the positioning of the renal clip. Hearts from SHAM were also transplant- ed into LEW rats 10 weeks after the procedure. The recipient rats were treated with cyclo-sporine 2.5 mg/kg daily for 30 days, and every other day thereafter. Grafts were analyzed by histology and immunohistology at the time of explantation and at 30, 60, 90, and 120 days posttransplantation.
Results
Ten weeks after clip placement, at the time of donor organ removal, HTN donors exhibited a systolic blood pressure that was significantly higher than was measured in SHAM-operated donors 10 weeks following the sham operation (180 ± 17 vs 131 ± 10 mmHg, P < 0.0001). At explantation, hearts from SHAM showed normal histology, whereas hearts from HTN exhibited some mild medial hypertrophy and medial vacuolization in elastic arteries. Thirty and 60 days after transplantation, focal mononuclear cell (MNC) infiltrates were seen in all the grafts. Infiltrates consisted of > 75% macrophages and < 25% T cells in both groups. Quantitative image analysis, however, revealed increased MNC infiltration (P < 0.01) and interstitial fibrosis (P < 0.01) in hearts from HTN donors as compared with those from SHAMoperated donors. Additionally, in grafts from HTN donors, immune activation, as measured by the number of IL-2R + cells (P < 0.01), and cytokine expression (TGF-β , PDGF), was greater (P < 0.01) than in hearts from SHAM-operated donors. Ninety and 120 days following engraftment, hearts from SHAM exhibited focal infiltrates and some subendocardial and subepicardial fibrosis. In general, however, the myocardium appeared still well preserved. By contrast, hearts from HTN donors showed dense multifocal infiltrates and widespread fibrosis, with only small areas of residual myocardium.
Discussion
It has been shown that hypertension may cause left ventricular hypertrophy and arterial changes throughout the vasculature including heart and kidney. 2, 3 Retrospective clinical analyses have recently revealed that hypertension of the donor might lead to inferior graft survival rates following heart and kidney transplantation. 4, 5 The experimental data from the present study indicate that hearts from HTN donors may experience severe structural changes over time following transplantation, which might contribute, at least in part, to the impaired posttransplant performance of such hearts. At the time of explantation, the morphology of hearts from HTN appeared almost unchanged, although some minor alterations of elastic coronary arteries were visible. Following transplantation, however, they experienced a more pronounced host inflammatory response than was seen in grafts from SHAM-operated donors. Donor hypertension might have caused an increased immunogenicity of the graft, which was augmented by an additive injury, such as the transplant procedure. The enhanced host alloresponsiveness toward hearts from HTN donors was associated with an increased production of inflammatory mediators, such as TGF-β and PDGF. These cytokines might have mediated the pronounced fibrotic remodeling within the myocardium, since they have been shown to be involved in the induction of fibrotic processes. 6, 7 In contrast, hearts from SHAM-operated donors developed only minor fibrotic areas, similar to those that have been demonstrated in models of chronic cardiac allograft rejection. 8, 9 In summary, hearts from hypertensive donors might experience an insult induced by this condition, which, following transplantation, provokes an increased host inflammatory response, ultimately leading to a loss of intact myocardium and replacement by fibrotic tissue.
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